Clorocromato de amônio suportado em alumina, regenera eficientemente compostos carbonílicos de suas semicarbazonas e fenilidrazonas correspondentes, sob aquecimento clássico em condições não-aquosas e irradiação de microondas em sistema livre de solvente.
Introduction
Semicarbazones and phenylhydrazones serve as important synthetic intermediates and can be preferably used for isolation, purification, characterization and protection of aldehydes and ketones. 1, 2 Because of these significances a plethora of reagents and methods have been reported for desemicarbazonization 3 and oxidative cleavage of phenylhydrazones. 4 Ammonium chlorochromate has been employed as a versatile reagent in organic synthesis. 5 Reagents impregnated on several solid supports have gained popularity in organic synthesis because of their selectivity and ease of manipulation. 6 Microwave enhanced chemical reactions, in general 7 and especially on inorganic solid supports and under solvent-free conditions have attracted attention recently. 8 They offer several advantages over conventional homogeneous and heterogeneous reactions with respect to high reaction rates and yields. 
Results and Discussion
In continuation of our investigations of organic reactions using supported reagents 10 and particularly under microwave irradiation in solvent-free system, 11 we now report a facile and selective oxidative cleavage of semicarbazones and phenylhydrazones using alumina supported ammonium chlorochromate under classical heating and microwave assisted conditions (Scheme 1). The reagent is easily prepared by addition of weighed amount of alumina to a solution of ammonium chlorochromate in water and rotary evaporating to dryness. In the case of classical heating conditions, among the solvents tested for this reaction (CHCl 3 , CH 2 Cl 2 , THF, toluene), THF and toluene were found to be the most efficient for maximum yield of the products. The oxidative cleavage is conducted by heating of an appropriate either semicarbazone or phenylhydrazone with the supported reagent in THF and toluene respectively.
We observed that in the absence of alumina, the reactions are slow at reflux temperature and even for an extended period of time unconverted starting materials were recovered and more seriously, the molten reagent is adhered to the walls of vessel. However, when ammonium chlorochromate was supported onto alumina cleavage of carbon-nitrogen double bonds in semicarbazones and phenylhydrazones were occurred efficiently, in high yields.
During the course of our investigation on organic manipulation in solvent free systems, 10, 11 we have observed a relatively useful microwave effect. The salient features of this MW approach are improved reaction times and cleaner reactions.
Among the various solid supports examined such as montmorillonite K-10, kaolin, silica gel and alumina, the latter proved to be superior in terms of yield and reaction time.
The reaction under microwave irradiation was simply conducted by mixing of an appropriate either neat semicarbazone or phenylhydrazone using pestle and mortar and placing the resultant mixture in a beaker. The beaker was then placed in a household microwave oven and irradiated. The reactions are completed in the indicated times (Table 1) .
The reactions are relatively clean. No tar formation was observed and most importantly no over oxidation to carboxylic acid was occurred. It is noteworthy to mention that this reagent is not suitable for aliphatic carbonyl compounds.
Conclusions
In conclusion an environmentally benign and safe oxidant on a solid support has been introduced. Rapid reactions, high yields and the use of an inexpensive and non-corrosive reagent under microwave irradiation in solvent-free system are attractive features of this protocol.
Experimental
All products were identified by comparison of their physical and spectroscopic data with those of authentic samples. Semicarbazones and 2,4-dinitrophenylhydrazones were prepared by reaction of aldehydes and ketones with semicarbazide hydrochloride and 2,4-dinitrophenylhydrazine respectively and identified by their melting points and IR spectra. Domestic microwave oven MB-310 Butane was used for the all reactions. The catalyst thus prepared can be kept for several months in air at room temperature, without losing its activity.
Preparation of ammonium chlorochromate/alumina

Cleavage of carbon-nitrogen double bond under classical heating. General procedure
To a solution of an appropriate either semicarbazone or 2,4-dinitrophenylhydrazone (2 mmol) in either THF or toluene, ammonium chlorochromate supported onto alumina (2 mmol) was added. The reaction mixture was refluxed for the indicated times ( Table 1 ). The progress of reaction was monitored by TLC. Upon completion of the reaction, the solvent was evaporated to dryness under reduced pressure and the residue was chromatographed over silica gel to yield the corresponding carbonyl compound ( Table 1) .
Regeneration of carbonyl compounds from semicarbazones and 2,4-dinitro-phenylhydrazones under microwave irradiation in solvent-free system
An appropriate either semicarbazone or 2,4-dinitrophenylhydrazone (2 mmol) was thoroughly mixed with the above catalyst (2 mmol) in a beaker, using a spatula. An exothermic reaction ensues with darkening of the reagent. The beaker was placed in a house hold microwave oven and irradiated. The progress of reaction was monitored by TLC. Upon the completion of reaction, the product was extracted with CH 2 Cl 2 (2 x 5 mL) and passed through a small bed of silica gel to afford the pure carbonyl compound (Table 1) .
